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(57) Abstracti The invention relates to an infusion aj^aratusior use 
in combinadoniwith-an infusion bag (10) con^jzisingand/or being conr 
nectable with a.c'ondiiit means (12) for transport of infusion liquid to 
a patient Tbe ixifusipn apparatus comprises a first space (14) in whibh 
the infusion .bag-(iO) is disposed. The infusion apparatus comprises 
also a second space; (16). The volume of diis second space (16) can be 
varied by supplying a inessure generating liquid to the second space 
(16). This change in volume of the second space ( 16) exerts a pres- 
sure on the infusion bag. (10). The infusion apparatus comprises also 
a closing means (iO) which exerts a load on the conduit means (12). 
If the pressure genearating liquid exerts a.pressuie on the infusion bag 
(10) die load will decrease: This allows infusion liquid to leave ithe 
infusion bag (10) via the conduit 
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INFUSION APPARATUS FOR USE WITH AN INFUSION BAG 

The present invention relates to an infusion apparatus for 
use with an infusion bag containing an infusion liquid, 
which comprises and/or is connectable with a conduit means 
for transport of infusion liquid to a patient, the infusion 
apparatus being of a type which comprises: 

a first space in which the infusion bag is 
intended to be disposed, . 

a second space of variable, volume provided 
with an inlet through which a pressure generating 
liquid is .supplied tp. the/ second space to change its 
; . yolvime/ the first and second spaces Toeing so arranged 
that the pressure' gerierating; liquid, by said. change of 
voliome-, exerts a pressure on the infusion bag in .the 
first space to make the infusiori liquid leave the 
infusion bag via the conduit means . 

An infusion apparatus of this kind is known from US-A- . 
5348539. This docximent describes an inf us ipn apparatus with 
,.a suitable space for comprising an infusion bag. A second 
space aibuts tlie infusion bag •into this^secbnd. space a* 
liquid, for instance, can 'be introduced by means of a pump ^ 
system. When, the liquid is introduced into; t^^ second space, 
the isecond space exerts a pressure on the infusion, bag.. . 
Thereby infusion liquid is conducted out from the infusion 
bag. In order to supply a- liquid to the second space the 
apparatus comprises a pump or relatively complicated design; 
Furthermore the apparatus comprises an electrically ' 
controlled :Control, device The appaoratua, in addition,; 
comprises various sensors^; In case of excessive pressure in 
the second space the pump -iaotor i? switched of . 

WG 96/13288 describes an infusion pump preferably driven by 
air. Alternativeiy a liquid can be used. A pump pumps air to 
a bladder which exerts pressure on an infusion bag. The 
apparatus also comprises a pressure sensor and a monitoring 
circuit.. ..... . ■. :. . /' , 
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to transport infusion liquid to a patient at a well^ 
controlled flow rate. A further object of the invention is 
to avoid the use of expensive disposable components in 
connection with the infusion apparatus. 

5 

These objects of the invention are provided by an infusion 
apparatus of the kind disclosed in the introduction, the 
apparatus being characterised by comprising a closing means 
of a form and disposition to a;but against and exert, a load 

10 on the conduit means in such a manner that the Infusion 
liquid does not flow out from the infusion bag when the 
pressure generating liquid is not exerting a pressure on the 
infusion bagv while said load diminishes when the pressure 
generating liquid is exerting a pressure on the infusion bag 

15 to make infusion liquid leave the infusion bag via the 

conduit means if the pressure generating liquid exerts at 
least a certain minimum pressure on the infusion bag. 

When a pressure of a certain size is exerted on the infusion 

20 ' bag the load of the closing means on the conduit means thus 
decreases while infusion liquid leaves the infusion bag via 
the conduit means. An increase in pressure on the infusion 
bag results in a state of equilibrium which causes infusion 
liquid to be transported to the patient at a well-controlled 

25 flow rate. This makes the height level of the infusion bag 
in relation the. patient to lack effect on the flow rate. It 
should be noted that the closing means might abut, a tube 
extending from the infusion bag to .the patient. It is also 
possible for the closing means to abut an outlet area 

30 forming a part of the infusion bag proper. In this patent 

application the term "infusion liquid" shall be understood - 
in a broad sense and thus comprises, for example, also 
liquid or material carried in a liquid which is given to a 
patient by tube-feeding. The term also comprises blood which 

35 is given in blood transfusion. 

According to a preferred embodiment^ of the invention the 
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transport of the pressure generating liquid from the third 
space to the second space. Thus the infusion apparatus 
comprises the pressure generating liquid; therefore it is 
not necessary to supply this liquid to the infusion 
apparatus from an external source. 

According to a further embodiment of the invention the 
connecting means comprises a drip chamber which allows 
visual control of the pressure generating liquid transported 
from the third to the second space. A person supervising the 
infusion apparatus thus can see by his/her own eyes at which 
flow, rate the pressure generating liquid is being 
transported to the second space. Thereby an indication is 
indirectly obtained in regard of at what rate the pressure 
is being built up in the second space. 

According to a further embodiment of the invention the 
infusion apparatus is designed in such a way^ that, when the 
pressure generating liquid exerts a pressure on the infusion 
bag of a size that makes the infusion liquid leave the 
infusion bag via the /conduit means, the f low rate of -the 
pressure generating liquid in the drip "chamber will' / 
correspond to the flow rate of the infusion liquid in the . 
conduit means. This makes the visual .control; of the flow 
rate of the pressure generating liquid to constitute, at the 
safae time, a visual control of the flow rate of infusion 
liquid to the patient. Thus the drip chamber can be arranged 
permanently in the infusion apparatus in a closed system for 
transport of pressure generating liquid from the third to ; 
the second space. Thus there is, for instance., no need for a 
further drip chamber to be arranged at the conduit mean? 
leading to the patient... - 

According to still a further . embodiment of the invention the 
connecting means comprises* a flow rate regulator to control 
the flow rate pf the pressure generating liquid to the 
second space. Thereby the flow rate of the pressure 
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According to still a further embodiment of the invention the 
infusion apparatus comprises a safety function in regard of 
overpressure which, when a given pressure of the infusion 
liquid in the confusion bag is exceeded, prevents infusion 
liquid from being transported along the conduit means. Such 
a safety function in regard of overpressure, i.a., has the. 
advantage that, should a blocking occur in the conduit means 
or in a cannula connected to a patient, the safety function 
in regard of overpressure will be trigged. Thereby the 
transport of infusion liquid is stopped. 

According to still a further embodiment of the invention the • 
second port'ion is connected to a frame portion of the 
infusion apparatus by means of a joining element in such a 

15 manner, that, when a force exceeding a certain level is 

exerted on the second portion in at least one direction, the 
second portion will disengage from the frame portion, the 
safety function in regard of overpressure being arranged to 
be exerted, in combination, by the. supporting means, the 

20 connecting element, the first portion, the second portion, 
and the joining element in combination in such a way that, 
if the pressure on the supporting means exceeds a certain 
level in .spite of the supporting means, by the connecting 
element, " having affected the first portion to reduce the 

25 load on tfte conduit means, the ~ supporting means, by the 
. connecting element, the first portion and . the joining 
element, causes the second portion to disengage from the 
frame portion, making the load on the conduit means to^ 
increase again while decreasing th^ pressure on the 

30 supporting means. According to this embodiment a. well 

working, relatively simple safety function in regard of 
overpressure is obtained.. : , 

According to a further embodiment of the invention the 
joining element , comprises a magnet. Such a magnet can, for 
instance, be a permanent magnet. The permanent magnet thus 
holds the second portion^ fixed in relation to the frame 
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10 


35 
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defined given doses. The infusion bag 10 comprises can be 
connected with a conduit means 12. The conduit means 12 can, 
for instance/ be connected to the infusion bag 10 by means 
of an exit cannula 13 which, for instance, penetrates a 
5 membrane disposed in the infusion bag 10. The conduit means 
12 is advantageously connected with an infusion cannula 14 
which can be connected with a patient. 

The infusion apparatus comprises' also a second space 16. 
10 This second space 16 has a variable volume.* The second space. 

16 is provided with an inlet 18 through which a pressure 
; generating liquid can be supplied to the second space 16* 

The second space 16 can, for instance, be a rubber :bladder. 

When a pressure generating liquid is supplied to the second 
15 space 16 the second space 16 will expand. Thereby a pressure 

is exerted on the infusion, bag 10. Thus the pressure of the . 

infusion liquid in the infusion bag 10 will increase too. 

The infusion apparatus comprises a closing means 20. The 
\ closing means 20 comprises a first portion 21 and a second 
20 portion 22.. The first portion 21 arid the second portion 22 ^ 

abut in combination resiliently against and exert a load on!^^ 

the conduit means 12 . By the conduit means 12 thus being ^ ^ 

clamped between the first 21 and second 22 portions., 

infusion liquid is prevented from flowing .uncontrolled out 
25' - . from the infusion bag' 10 even if the conduit means 12 and . 

thei infusion cannula 15. are disposed at a lower ievel than 
• the infusion bag id: When the pressure on the infusion bag 

10 increases, the load of the .first 21 and second 22 

portions on the conduit means 12 will however decrease, 
30 thereby allowing infusion liquid to leave the infusion bag 
. 10 via the conduit means 12 . . ' 

The first portion 21 is connected with a first section 23 
via a shaft 29 (see also Fig. 2). The first section 23 is 
35 glidably arranged in relation to a second section 24 forming' 
a part of the second portion 22. The second portion 22 also 
comprises a stop washer 25. Between the stop washer 25 and 
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flow rate in the drip chamber 38 distinct. In the drip 
chamber 38 a liquid level 41 is indicated. This liquid level 
41 is situated above an inlet opening 43 through which the 
pressure generating liquid is conducted into the second 
5 space 16. The volume in the drip chamber 38 above the inlet 
opening 43 appropriately is .substantially smaller than the 
volume in the drip chamber 38 below the level of the inlet 
opening 43„. This guarantees that air is not led into the 
second, space 16 even if the infusion apparatus is be turned 

10 up and down during an infusion process.. The connecting means 
36 comprises alsQ a second one-way valve 45. Should air in 
spite of this reach the second space 16 it would thus , do no 
damage. When the infusion bag 10 is changed in connection 
with new infusion the air will be led back to the third 

is space 34 and occupy an space uppermojst in this third space 
34 . From this position air will again be led to the drip 
chamber 38 at the start of the infusion process. 

The apparatus also comprises a second conduit .47 extending . 
20 from the second space 16 to the third space 34. The second 
conduit 47 comprises a third one-way valve 49.. , 

The apparatus comprises a supporting means 30. In the 
embodiment shown the supporting means 30 is a lid. This lid 
25 30 is disposed to abut the infusion bag 10 when the infusion 

■ ' bag is disposed in the first space 14. When the pressure 

generating liquid in the second space 16 exerts a pressure 
on the infusion bag 10 the infusion bag 10 will exert a 
pressure on the lid 3.0. The lid 30 is connected with the 
30 first portion 21 of the closing means .20 via a connecting 
element 32. When the pressure on the lid 30 increases the 
connecting element 32 will pull the first portion 21 in a 
direction away from the second portion 22. Thereby the load 
exerted by the first 21 and the second 22 portions on the 

• 35 conduit means 12 is decreased. In this situation infusion 
. liquid is allowed to leave the infusion bag 10 and to be led 
to a patient via the conduit means 12. 
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be sufficiently high to press infusion liquid out from the 
infusion bag 10, If the pressure in third space 34 decreases 
too much during the infusion process the pressure can again 
be increased by means of the air punip 44, 

5 

The pressure regulator 42 provides a constant pressure in 
the pressure generating liquid which is carried to the flow 
rate regulator 40. By means of the flow rate regulator 40 
the pressure generating liquid is made to flow into the 

10 second space 16 via the drip chamber 38. The second space 
expands and exerts a pressure on the infusion bag 10 which 
is thereby compressed. The irifusion bag 10 in turn exerts a 
pressure, on lid 30. This makes the connecting element 32 
exert a force on the first portion 21:. This force is 

15 directed in a leftward direction in Fig;. 1. Thereby the, load 
on the conduit means 12 exerted by the first 21 and the 
second 22 portions is decreased. When this load has 

■ . decreased sufficiently infusion liquid will flow through the 
conduit means 12 and thus reach the patient.. 

• 20 : - ' ■ \ . 'V . ; •■; ' ■ 

Thus a state of equilibrium is established between the 
, . pressure of the infusion liquid in the infusion bag 10 and. 
the load wliich the first 21 and the second 22 portions exert 
on the conduit means 12. Therefore the infusion liquid will . 

25; be led to the patient at exactly the same flow rate as the 
flow rate of the pressure generating liquid prevailing 
between the third space 34 and the second space 16. This 
makes the drip rate of the pressure generating liquid in the 
drip chamber 38 to exactly correspond to the drip rate of 

30 the infusion liquid which ds delivered to the patient.. 

The safety function in regard of overpressure will. now be 
described in more detail by reference to Figs. 2 A, B and C. 

.35 If a blockage would occur in the conduit means 12, in the 
infusion cannula 15 or where the infusion cannula 15 abuts 
an organ of the patient so as to prevent infusion liquid 


3NSDOCID: <WO ^01 2671 5A1 J_> 


••Vy^;- ilK; ':-.'^>t 


PCTy^Ep6/bl963 


"1a .;V'•'^'■^^•^■■''■- ^ ^" 


., . .. £'V[k:- U0':'''B^^^^^^^ 

.■/it";Si£r?yCIM.;^^ cqn.dui-f ./means -.'^^^^^ 

.v.':':. ' : ^ ':f'hp -infn'sinri barr IG thus increases whein thf^ 



wo 01/26715 


15 


PCT/SEOO/01963 


In this case the pxamp unit 46 thus makes the flow of the 
pressure generating liquid to proceed at a controlled rate. 
The second rubber bladder 3.5 therefore is in conmunication 
with the environment.. This results in the pressure 
.5 generating liquid in the third space 34 to not to be put 
under pressure. 

The following advantages are obtained, i.a., .with an 
infusion apparatus according to the invention,. The infusion 
10 apparatus is relatively simple and cheap to manufacture. The 
infusion apparatus does not need to be provided with . 
electric power since it works also with :a hand-driven air 
pump. The use of expensive disposable components is avoided. 
For example., there is no need for a special drip chamlDer 

15 . connected to the infusion bag 10 or to a conduit means 12 
since a drip chamber 38 forms a permanent part of the 
infusion apparatus. In addition the pressure, generating 
liquid forms a closed system between the second 16 and the 
third 34 space, which implies that this pressure generating 

20 liquid need not be changed between different infusion 

processes. The closing means 20 can be designed in a simple 
manner so as to make the pressure in the infusion bag 10 
' during the infusion to be constantly higher than the counter 
pressure exerted by the liquid column between the closing 

25 means 20 and the patient. This, results in the drip rate 
being independent of the height level of the infusion 
cannula 15 in relation to the infusion :apparatus. The 
infusion apparatus works reliably without complicated 
movable parts. The infusion apparatus can be manufactured 

30. with a low weight and therefore can be borne by a patient. 

The infusion apparatus can also cope with high flow rates of 
infusion liquid. The infusion apparatus can be used with 
infusion bags 10 of standard format as. well as with infusion 
bags differing much in size since the volume of the first 

35 space 16 in which the infusion bag 10 is disposed can be 
varied by means of the pressure generating liquid. 
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CLAIMS 

1. An infusion apparatus for use in combination with an 
infusion bag (lO) containing, an infusion liquid and 
5 comprising and/or being connectable with a conduit means 
(12) for transport of infusion liquid to a patient, the 
apparatus comprising 

a first space (14) in which the infusion 
bag (10) is intended to be disposed, 
10 a. second space (16) of variable volume 

provided with an inlet (18) through which a pressure 
generating licjuid can be supplied to the second space 
(16) to change the volume of the second space ilS) , the 
first (14) and the second (16) spaces being arranged in 
15 such a mariner that, by said voiume. change, the pressure 

generating liquid exerts a pressure on the infusion bag 
(1) in the first space (14) to make the infusion liquid 
leave the infusion bag (10) via the conduit means (12) ., 
characterised in that the infusion apparatus 
20 comprises a closing means (20) designed and arranged to abut 
on and exert a load on the conduit means (12) in .such a 
manner, that infusion liquid does not flow out from the 
infusion bag (10) when the pressure generating liquid is not 
exerting a pressure on the infusion bag (lO;) , said load 
' 25 diminishing when the pressure generating liquid exerts a 
pressure on, the infusion' bag (10) to make the infusion 
liquid leave the infusion bag,^ (10) via the conduit means 
(12) iprovided that the pressure generating liquid exerts at 
• least a certain minimum pressure on the infusion bag (lO), 
' 30 further comprising a supporting means (30) arranged to abut 
the infusion bag (10.) when the infusion bag is disposed in 
the first space (14)., the supporting means (30,) being 
arranged in such a way that, when the pressure generating 
liquid is exerting a pressure on the infusion bag (10) , said 
35 bag (10) will exert a pressure on the supporting means (30), 
the infusion apparatus comprising a connecting element (32) 
for connecting the supporting means (30) with, the closing 
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(12), the flow velocity of the pressure generating liquid in 
the drip chamber (38) will correspond to the flow rate of 
the infusion liquid in the conduit means (12) . 

5 6.. infusion apparatus of any of claims 3-5, 

characterised in that the connecting means 
(36) comprises a flow speed regulator (40) to control the 
flow rate of the pressure generating liquid to the second 
space (16) • . 

io - \ .. • 'V . ■ " ■ 

7, The infusion apparatus of claim 6, 

characterised in that the connecting means , 
(36) comprises a pressure regulator (42) disposed between 
the third space (34) and the flow rate regulator (40) to 
15 provide a constant pressure in the pressure generating 

. liquid present at the side of the flow speed regulator (40) 
to which pressure generating liquid is supplied from the 
third space (34).. 

20 8. . The infusion apparatus of any of claims 3-7, 

char a c t. e r i ^ e d by pressure generating means . . 
(44) for generating a pressure at the pressure generating 
liquid present in the third space (34); 

' 25 9. infusion apparatus of any of claims 3-5, 

c h a r a c t e r i s- e d by a pumping unit (46) arranged 
, for pumping. the pressure generating liquid from the third 
space (34) to the second. space (16). at a controlled pumping 
rate.. • ' • . ' - ] 

30 . . • ; — ' ' - ■ ' 

10. The infusion apparatus of any of claims 1-9., 
characterised by a' safety function in regard 
of overpressure which, when a given pressure of the infusion 
liquid in the infusion bag (10) is exceeded, prevents 
35 infusion liquid from being". transported along the ^conduit 
means (12) . 


BNSCXXJID: <WO ^012671 5A1.L> 





wo 01/26715 


PCT/SEOO/01963 



BNSDOCID: <WO ^0126715A1_L> 


mm.. 

lit 


mMih 


m 


III 



y -Acccir (Ji hg -lo-. I hlcr haiiunal^P-alcni )kssificalion;.( jPC ) -or rto ^bo th ri'aiional .classifibali on ' ahd > TP C ' 




]RcI cvai it :ta ici aim iN 6. 



7 


INTERNA riONAL SEARCH REPORT 
Itiformalion on patent family nicnibcrs 


04/12/00 


International application No. 

PCT/SE 00/01963 


Pittcnl documeni 
cilcd in search report 

Publication 
date 

Patent family 
member(5) 

Publication 
dale 

US 5472420 

A 

05/12/95 

lie 

54.11482 

A 

02/05/95 



lie 

5423759 A 

13/06/95 

WO 9613288 

Al 09/05/96 

AD 

Ar 

721 

A 

08/01/99 



AD 

AK 

9700966 

D 

00/00/00 




Al 1 

AU 

695862 

B 

27/08/98 




AU 

716857 

B 

09/03/00 




All 

AU 

3890195 

A 

23/05/96 




AU 

9413398 

A 

25/02/99 




BR 

9509540 

A 

06/01/98 

- 



CA 

2202758 

A . 

09/05/96 




CZ 

9701299 

A 

14/01/98 




EP 

0783332 

A 

16/07/97 




FX 

971847 

A 

30/04/97 . 




. HU 

. 77692 

A 

28/07/98 




JP 

10507947 

T 

04/08/98 




NO 

, 971985 

A 

29/04/97 




NZ 

^ 295537 

A 

25/11/98 




PL 

.319974 

A 

01/09/97 




us 

5554123 

A 

10/09/96 




US 

5681284 

A 

28/10/97 

US 4460358 

A 

17/07/84 

CA 

1172123 

A 

07/08/84 



EP 

0065538 

A 

01/12/82 




JP 

57501941 

T 

04/11/82 




WO 

8201551 

A 

27/05/82 

US 5348539 

A 

20/09/94 

AU 
WO 

7203094 A 
9501194 A 

24/01/95 
12/01/95 


Form PCr/ISA/210 (patent family annex) (July 1998) 

BNSDOCID: <WO ^012e715A1_L> 


This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects iyi the images include but are not limited to the items checked: 



JLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 
I^^EWED/SLANTED IMAGES 

Z"'^LOR OR BLACK AND WHITE PHOTOGRAPHS 
AY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


